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Th e present invention relies to a -ethoa — W«- for 
^Linc ceU io,a control in a mobile radio networ* us- 
L diversity connections between base statins, such as 
^lo access n.twort o£ a WCBM* .Wideband Code p™ 
Multiple Access, svste*, "™ S " al 1101,116 

Telecommunications System) - 

B&CKGROUND THE INVENTION 

in a radio access network of a WCDMA system, a soft hando- 
ver is an essential feature which, allows an efficient use 
of the capacity which can be offered by network. In a soft 
handover state, one mobile station (MS) is connected usmg 
a plurality of radio cells contained in its active set (AS) 
as a resource. The MS monitors levels of received signals 
broadcasted from neighboring base stations, compares them 
to a set of thresholds, and reports the measurement of 
neighbor cells to a radio network controller (BNC) control- 
ling this specific MS, i-e. a Serving RNC (SRNC) . and. us- 
ing this information, the SRNC may transmit a command to 
the MS to add a new radio cell to its active set. delete a 
radio cell, replace one or more radio cells, perform an rn- 
terfreouency handover, and so on. The active set is defxned 
as a set of base stations from which the same user informa- 
tion is sent, simultaneously demodulated and coherently 
combined- 
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ar : ses W hen tne new or -candidate cell 
ZZ ~ no, * — 

1" . -X! is „f«- to M -ll"). ™ "~ 

^ 1 is not available at 

load or congestion status of that cell is 

5 che SRNC. 

mother problem arises when the drift cell is already in 
the active set. i.e. radio cells which are actively used in 
the present connection of the MS (inter RCN soft handover) . 
A lso in this case, the load status of the drift cell is not 
known to the SRNC and cannot be considered when the SRNC 
decides on the execution of a handover, i.e. a handover for 
traffic reasons is not possible. 

15 A simple solution to the above problems is that the SRNC 
ignores the load status of the drift cell, and the load 
status is not used in the decision to add this drift cell 
to the respective set of the MS. In contrast thereto, the 
load status of the cells controlled by the SRNC is avail- 
able and can be used by a handover algorithm performed in 
the SRNC. When the SRNC decides to add the drift cell to 
the active set solely on the basis of the measurement re- 
port, it transmits a dedicated message (branch addition re- 
quest) to the so-called Drift RNC (DRNC) controlling the 
drift cell, wherein the DRNC decides whether to accept or 
reject the addition of the new cell on the basis of the 
cell load status (admission control procedure) . 

However, the load of the drift cell cannot be checked by 
che SRNC. even if the cell is in the active set of the MS 
controlled by the SRNC. Thus, the radio resource management 
(rrm) algorithm such as a handover control algorithm of the 
SRNC cannot be used in an efficient manner, because the 
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lowing specific problems: 

» The S*NC „a y decide to add the drift <-U to the active 
„ if the load of the cell is high «* «~ ° ch " ra ' 
5 of^ess load could have bee, selected. Accord- 

^, I « «,d S a branch addition »essa g e to the DBKC 
inolY. the SK»C sen ^ inC reased load 

which may accept the new ce . r „ fer . 

If the accepted radio cell may cause an increased mterfer 
I Mat the distribution of the load in the network 
10 rLr^Id Otherwise, the BHKC may ^. ~ ~ 

L cell (branch, , wherein the SBNC decide, on the follow- 
Z step in accordance with its control algorithm whxch 
causes a delay due to the external signal^ between the 

*- - a worst case scenario^ the SKNC may 

try a V iew moments later to add the same radxo cell to the 
active set to another or even the same MS. 

2) The load of a drift cell already included in the active 
set of the MS may increase. Since the drift cell is not 
controlled by the SR*C. the SHNC is not aware of the load 
increase, which may lead to an unbalanced network. Moreo- 
ver the load of the cell may increase to such an extend 
that the cell reaches a congestion state, and the branch « 
lost or deleted by the DRNC - Thereby, the quality of the 
connection may decrease. 

3) The SKNC may request to add a drift cell which is not 
available due to a congestion status or a hardware failure 
to the active set of the controlled MS. Again, this might 
lead to a decrease in the quality of the connection- 
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grmM&TiV OF THE INVENTION 

5 it iB therefore an object of the present invention to pro- 
vide a method and system for performing a cell load con- 
trol, which enable a more efficient use of the radxo re- 
source algorithms and thus of the system capacity. 

10 This object is achieved by a method for performing cell 

load control in a mobile radio network using diversity con- 
nections between base stations, comprising the steps of: 
transmitting a load information of a radio cell from a 
first radio network controller serving a radio cell to a 

15 second radio network controller not serving the radio cell; 
and 

using the load information in the second radio network con- 
troller for deciding on a load status of the radio cell. 

20 Additionally, the above object is achieved by a system for 
performing a cell load control in a mobile radio network 
using diversity connections between base stations, compris- 
ing: 

a first radio network controller comprising transmitting 
25 means arranged for transmitting a load information of a ra- 
dio cell served by the first radio network controller to a 
second radio network controller not serving the radio cell; 
and 

the second radio network controller comprising a receiving 
3 0 means arranged for receiving the load information, and a 
decision means arranged for deciding on a load status of 
the radio cell . 
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■ m the second radio network controller thus 
condition of t*. drift cell con- 
Tl TJtl f^t radio network controller, it can use 

— s in * more effective way - 

5 ^ status of the radio cell can be 

The decision on the load status o 

used for deciding on an amission of the radio cell f or 
Trover of a mobile terminal controlled by the second ra- 
handover ot the second radio network con- 

dio network controller. Thus, cn . ^ . „ se 

* the received load information, in case 

m troller may refer to the recei 

1 r^ss/on Vision concern!** a exirt «U - » *e 

«» AUri- ol i. than able «, chec* whether 

th. arift cell has suf f icie»t resources to accept a new 
branch . 
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^ ranacitv can be used more efficiently 
Thereby, the system capacity can . . 
and the active set management and thus the overall quality 
of the connections are improved. 

Since the benefits of the present invention depend on the 
probability to have a drift cell contained in the active 
set of a MS, the advantage achieved by the present inven- 
tion is high in case of small controlling areas of the ra- 
dio network controller, or in case the SRNC relocation is 
never triggered (anchor RNC concept) or rarely triggered. 

Moreover, a high advantage can be achieved, if the radio 
network is planned in such a way that radio cells con- 
trolled by different radio network controllers are mixed 
together in the same area, which may be the case when an 
operator decides to expand the network using equipment from 
Mother vendor, i.e. multivendor scenario without an open 
Xuk> interface. 
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Preferably, the load information is transmitted in response 
to a load request issued by the second radio network con- 
troller . Thus, the second radio network controller may is- 
sue a load request, in case a drift cell is included in the 
active set of a controlled MS. Thereby, the signaling load 
due to the transmission of the load information can be re- 
stricted to those cases where the load information is actu- 
ally required by the SKNC. 



10 



Furthermore, the load information can be transmitted when a 
load level of the radio cell has reached a predetermined 
load threshold. Thereby, an addition of a congested cell to 
the active set of the MS can be prevented, since the SRNC 
15 is informed by the transmitted load information. In this 
case, the second radio network controller may command a 
controlled MS to replace or delete a branch to the con- 
gested radio cell, in response to the load information* 
Thus, the loss of a branch due to the use of a congested 
20 radio cell can be prevented. 

Furthermore, the second radio network controller may issue 
the load request on the basis of a measurement of neighbor 
cells reported by the mobile terminal. Thus, the second ra- 
25 dio network controller may issue the load request only for 
potential candidate cells to be added to the active set of 
the mobile terminal. 

Moreover, the load request may be issued when the radio 
3 0 cell is included in an active set or a candidate set of the 
mobile terminal, wherein the active set or the candidate 
set is used for determining radio cells for the handover of 
the mobile terminal. 
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- issued when the itvo- 

„ e twor* eantr.al« » a con „ oll . r „ iy chaoK th. 

of the drift cell- 

„ blv a periodical load information W be requested 
Preferably- a perio periodical load re- 

po rt. the seco.o «-» ^7 r ijiolua . a to the s =t of 

lo ad status of = «xf ^ ^ ^ ^ ^ 

the mobile terminal, suen 

con tinued load requests can be reduced. 

15 . talv the load information includes a transmission 

Preferably the ^ inter£ere nce level of the rad.o 

power level an radio networ * controller may 

cell . ^^^XL^ss^ power level an, interfer- 
C °^Tevel Jth a — transmission power level and a 
20 ^reception interference level to thereby evaluate 
the load status of the drift cell. 

The ^t radio — .^^'rt 
for ,«.«•««, th= 1 traas „ it tin g »aa» S so as 

30 old. 

• the first radio network controller may corn- 
Furthermore, the tirs reouest trans- 
Drise a receiving means for recexvxng a load reque 
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netted by a transmitting means of the second radio network 
controller, wherein the determination means is arranged to 
control the transmitting means of the first radio network 
controller to transmit the controlled information, when the 
5 load request has been received by the receiving means. 

Furthermore, the determination means may be arranged to pe- 
riodically determine the load information and to control 
the transmitting means of the first radio network control- 
10 ler to periodically transmit the load information. 

Preferably, the determination means is arranged to deter- 
mine the load information on the basis of a load parameter 
received by the first radio network controller from a base 
15 station of the radio cell. 

As an alternative, the load status can be used for deciding 
on an amount of capacity which can be allocated to a user. 
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As a further alternative, the load status can be used for 
deciding when to order a mobile terminal to switch to a 
dedicated channel state. In this case, the mobile terminal 
may be ordered to switch to said dedicated channel, when 
the load status indicates an overload of a common channel. 



BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, the present invention will be described 
3 0 in greater detail on the basis of a preferred embodiment 
with reference to the accompanying drawings, in which: 
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hiock diagram of a radio access 
the present invention may be implemented. 

5 F ig. 2 show, a principle block diagram of a radio access 
network in which two adjacent radio cells are served by a 
Tell Lad control system according to the preferred embodi- 
ment of the present invention, and 

L0 Fig 3 shows a flow diagram of cell load control procedure 
according to the preferred embodiment of the present xnven- 
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INSCRIPTION OF THE PREFERRED E MBODIMENT 

xn the following, the preferred embodiment of the method 
and system according to the present invention will be de- 
scribed on the basis of a radio access system of the UMTS, 
as shown in Fig. 1- 

According to Fig. 1. a UTRAN 4 is connected to a GPRS-based 
core network and to a GSM-based core network. Furthermore, 
a mobile station (MS) 1 is radio-connected to at least one 
base station (BS) 2 which is connected to a radio network 
controller (BNC) 3 of the UTRAN 4. In WCDMA-based systems, 
the MS 1 can be connected to several BS 2 simultaneously 
due to macrodiversity . 

The RNC 3 is connected to a mobile switching center (MSC) 5 
of the UNTS which provides access to a circuit switched 
network such as a public switched telephone network <PSTN) 
8 or to a packet-switched network such as the Internet 9. 
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Additionally, the RNC 3 is connected to a Serving GPRS Sup- 
port Node (SGSN) 6 of the UMTS. The SGSN 6 is connected to 
a Gateway GPRS Support Node (GGSN) 7 which provide, access 
to the Internet 9 . 

The RNC 3 performs radio network control functions such as 
a connection establishment and release, handover, power 
control and radio resource handling functions. Diversity 
coining devices used at soft handover, and a code func- 
tion are also located in the RNC 3- 
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The RNC 3 may be built on a generic ATM switch, wherein all 
devices and a processor are connected to the ATM switch. In 
the present case, several BS 2 are connected to the RNC 3 . 

Fig. 2 shows a principle block diagram comprising a first 
RNC 3-1 and a second RNC 3-2. which serve adjacent radio 
cells 13 and 23. respectively. The first RNC 3-1 is con- 
nected via the MSC 5 to the second RNC 3-2, wherein the 
second KMC 3-2 serves the corresponding radio cell 23 via a 
base station (BS) 2-2. Furthermore, the first RNC 3-1 
serves the corresponding radio cell 13 via another BS 2-1. 

It is noted that the first and second RNC 3-1, 3-2 are also 
connected to other BSs (not shown) so as to serve a plural- 
ity of respective radio cells. 

In the case shown in Fig. 2, a mobile station (MS) 1 is lo- 
cated in che radio cell 23 controlled by the BS 2-2 con- 
nected to the second RNC 3-2. Thus, the MS 1 is located in 
the service area of the second RNC 3-2, such that the sec- 
ond RNC 3-2 is the SRNC of the MS 1. 
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according to the preferred embodiment, the second RNC 3-2 
uprises a transceiver 22 for crating 
the first RNC 3-1 to transmit a load information of the ra 
5 dio cell 13 controlled by the first RNC 3-1. Transmissions 
between the first RNC 3-1 and the second RNC 3-2 are per- 
formed via the MSC 5 . 

in particular, the second RNC 3-2 may request to transmit 
the load information only once, or to transmit a periodical 
report, i.e. the load information is transmitted every pre- 
determined number of seconds. Moreover, the load informa- 
tion can be transmitted, when the first RNC 3-1 determines 
a considerable change of the load of the controlled radio 
cell 13. e.g. wnen a critical threshold is reached. 
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Furthermore, the second RNC 3-2 may request the load infor- 
mation in case the MS 1 has the radio cell 13. which is 
controlled by the first RNC 3-1, in its active or candidate 
set used for a soft handover, or simply because the radio 
cell 13 controlled by the first RNC 3-1 is a neighbor to 
the serving area of the second RNC 3-2 and most likely to 
be added to the active set of the MS 1. 

The first RNC 3-1 comprises a transceiver 10 arranged for 
transmitting the load information message to the second RNC 
3-2 in response to the receipt of the load request from the 
second RNC 3-2. 

The load information message contains load parameters of 
one (or more) of the radio cells served by the first RNC 
3-1. Such load parameters may comprise a transmission power 
level and a received interference level obtained from the 
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. x i-o the first RNC 3-1. Moreover, the load 
BS 2 -l connected to the ^ transmissi on power and a 

parameters - — „ level use d to de- 

— *— acceptable re- pt radio cell 13 . 

the load information message. 

Tb e first RNC 3-1 comprises a determination means 11 which 
could be a CPU or the li*e and which determines a load 
levet of the controlled radio cell 13 based on an informa- 
tion received from the corresponding BS 2-1. and genera es 
.I load information message to be supplied to the trans- 
15 ceiver 10. Subsequently, the determination means 11 con- 
15 ceive transmit the load mfor- 

trols the transceiver 10 so as 

m<!C 5 to the second RNC 3-2. 
mation message via the MSC d 

Furthermore, the first BMC 3-1 may transmit the ^ 
ma tion message concerning its controlled radio cell 13 to 
the second RNC 3-2 without any load request from the second 
KNC 3-2. This could be the case, if the cell served by the 
first RNC 3-2 is in congestion and cannot accept any new 
br anch. Then, the second RNC 3-2 may transmit a command to 
an MS having this radio cell 13 on its active or caudate 
set to replace or delete that branch. 

The load information about the load of the radio cell 13 
controlled by the first RNC 3-1 is supplied to a decision 
30 means 21 of the second RNC 3-2. The decision means 21 may 
be a CPU or the liKe. and uses the received load informa 
tion for ^ing a decision as to the admission or deletion 
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of E he correspond radio =e!l 13 in the active set.of the 
MS 1 controlled by the second EMC 3-2. 

FiS 3 shows a cell load control procedure performed in the 
second RNC 3-2. according to the preferred embedment of 

the present invention. 

According to Fig- 3. the second RNC 3-2 receives a measure- 

.- i-Vie MS 1 via the transceiver 22 (step 

ment report from the MS x via 

S101) The received measurement report is supplxed to the 
decision means 21 which determines a candidate cell wh.ch 
mig ht he added to the active set: of the MS 1. on the basxs 
of the measurement report (step S102) . 

Thereafter, the decision means 21 checks whether or not the 
determined candidate cell is a drift cell (step S103) . i.e. 
a radio cell not served by the second RNC 3-2 . 

in case the determined candidate cell is not a drift cell. 
20 the procedure is continued at step S106. since the load in- 
formation of the candidate cell is already available at the 
second RNC 
3-2. 
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in case the determined candidate cell is a drift cell, the 
decision means 21 controls the transceiver 22 so as to 
transmit a load request message via the MSG 5 to the trans- 
ceiver 10 of the first RNC 3-1 (step SUM) - Then, the sec- 
ond BNC 3-2 waits for the receipt of the load information 
of the drift cell from the first RNC 3-1. 

After the receipt of the load information, the procedure 
continues at Step 8106. In step S106, the load status of 
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the candidate cell is checked in the decision means 21. 
Based on the load status of the candidate cell, the allow- 
ance of the candidate cell to be added to the active set of 
the MS 1 is decided by the decision means 21 (step S107) 

Finally, a control command is generated by the decision 
means 21 based on the decision result and the decision 
means 21 subsequently controls the transceiver 22 to trans- 
mit the control command to the MS 1 (step S108) . The con- 
trol command is a command for the admission or deletion of 
the candidate cell in the active set of the MS 1. 

In addition to the above procedure according to Fig. 3, a 
control procedure may be provided so as to transmit a con- 
trol command to the MS 1 to replace or delete a specific 
branch from the active set, in case a load information in- 
dicating a predetermined load threshold or congestion of 
the branch has been received from the first rnc 3-1 or an- 
other RNC without a corresponding request from the second 
RNC 3-2. Moreover, a dedicated signaling from the DRNC 
serving a drift cell may be performed to thereby request a 
removal or modification of branches for load reasons. 

However, the cell load control method and system according 
to the present invention may as well be applied to the fol- 
lowing other radio resource allocation cases which differ 
from the above described handover case. 

For example, in case of packet scheduling, an uplink and/or 
downlink capacity is allocated for a short time period to 
an NRT (Kon-Real Time) data transmission. Therefore, the 
second RNC 3-2. i.e. the SRNC . needs to know whether and 
how much capacity can be provided by a drift cell. This 
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• m be transmitted in the above described 
loaa 3-X to the second B*C 3-2 

^ fr °" tL^s on the load status of tbe drift cell 
subsequently decxdes o ^ ^ requesting 

13 and allocates the previa corres pond- 
lng :;" adaitioaal determination of th. 

^ is a common channel (CCH) load con- 
10 An additiona ^ le th S ; c ; ooa ^ n.eds to know - 

t-roi In this case, w«3 ^ p * rw 
Taa'o* a common channel. «— «— ™ 

Eclated channel FACH or Downlink shared 

„>, arf.it cell 13. in order to determrne when to 

15 due to a l»d status indicating an overload of the r.,pec- 

fcive common channels. 

xt is to be pointed out that th. c.U load control ».thod 
20 el y tern described in tne preferred embodiment can - ap- 
Sea in any WCDMA radio access network and basically rn 
£ 1a£o networks using diversity connections between base 
Nations controlled by different controllers. The above de- 
scription of the preferred embodiment and the acco.pany.na 
25 orlwLs are only intended to illustrate a- present inven- 
tion The preferred embodiment of the invention may thus 
vary within the scop, of the attached claims. 

In summary, a method and system for performing cell load 
30 control 7n a mobile radio network using diversity connec- 
tions between base .tations is described, wherein 
- ciency of the resource management in th. radio network xs 
proved by transmitting an eternal message cental a 
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load information of a cell to a radio network controller 
not serving this cell. The transmission may be performed in 
response to a corresponding request transmitted by the ra- 
dio network controller to another radio network controller 
5 which serves the corresponding radio cell. When the radio 
network controller has received the load information of the 
cell controlled by the other radio network controller, it 
may use the load information for deciding on a load status 
o£ the radio cell. Thereby, the resource management of ra- 
10 dio network is more efficient and the load is maintained 
balanced among different cells, wherein a possible situa- 
tion of cell congestion and high interference is avoided. 
Moreover, the active set management efficiency is improved, 
resulting in a higher connection quality, since the deci- 
15 sion algorithm to change the active set is faster and more 
efficient. 



